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ABSTRACT 

This guide describes adaptive technology for reading 
printed text and producing written material, to assist the student 
who has a visual iispairntent. The si^ial technologies discussed 
include auditory text access, text enlargejnent, tactile text access, 
portable notetalcing devices, and computer access. The guide concludes 
with lists of the following aidss suggested readings; resources; 
periodicals; digitizers, optical card readers, and scanners; large 
print displays; speech recognition devices; and speech synthesizers. 
(JDD) 
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Visual Impairments 



Sfttdeots who are btfitui or partially slgttisA are unaMte 
to read printed texL w haw g^at cUflDcuIty se^i^ vartous 
sized text* Written material must be enlar^ or 
trai^^uied Into a tactlk or aiHlltx^ 
wiu> have vtssial impainnents^ as well as their sifted 
I^ers, prodiictiig written materia! is cssenttal for 
CDmmttnlcaaiigii^t£»!heiB,fomiiyp^ Ths^ 
ti^lttra Ideas must be presented in a form that is 
understood by sighted indtvutuals. Sophisticated 
computer technology i»tyv6ies powerful tools to telp 
stmteQts wto have vts^ tmpalrmente acctnnpllsh these 
tas^ Spectal ctevfces can assist stwlents with remlfng 
IxKiepeiK^tty, comtnunkatli^ throuj^ printed text, and 
accessing computerized information. 

Attditoiy Teatt Access 

centnrtes people with visual tmpairments have 
relied on frtends and fomify members to read printed 
material to tl^m* The dfacovety of Talkli^ BocksT 
(kni^play records whk^ Ixx^ were recorded cm) give 
the p»?sra with vtsual impatrn^t scHne Imlqiendence in 
rradlng. Whoi csisette tapes became popular with the 
general pntdlc, it was Ummi that printed material could 
be recorded faster and much moi^ economteally. 
Recording Fbr The Blind. Inc. and many community 
organizatfons^^E^^ictes and volunte^ groups wfll rec^ 
toctboc^cs. artK^es, manuals, classrocm hamtouts. and 
other mater^ for students. The ci^sette tape recorder 
has been foumi fo be a wry versatile teol for people with 
visual impairments. IniKldttftHitot)eii^iisedfc»rremlftig 
recorded bod(s, it can be used to rean*d personal 
m»ssages/!riot€». ctessroom lectures, and frequently 
nreded directions (operating instructions, travel 
directhms, recipes. etcJ. 

Des{MI^ 11^ portability of c^^e recmders^ th^ are 
somewhat bulky and cumbersome. Through using 
mlapted tape reccmters which record and play cs^sette 
tapes at a speed <tf 15/16 ifss and utilize four recording 
tracks on tl^ cassette tape, the capacity of a ^andard 
c^sette is mo^ than doubkd. With a cassette tape's 
tnci-ea^d abiluy to contain a large vt^ume of intmmatkm. 
a sjnstem for locatU^ specific information on a tape was 
needed. An audfoh? tone can be added to a tape at the time 
of recordii^ This beep-ltke tone can only be heard when 
the tape Is belngrewound or fast^-forwarded. The beep can 




t)e tmed tobidlcate the^art ofa chap^, messrage. xecdpe. 
OT important infoitnatkm during a class tectuie. 

In addittcm to the cassette tape recorder. thCTC are the 
ccmm^rclany available plume amwertng madilnes. Many 
new modds have a mono ^temm^ifchaltows a message 
to be 1^ on the m^tne without caHtog hi on the phone. 
This allows both sifted and nonsi^ted people to leave 
measa^ for eadh otho* in an of^^anized manner, whidi 
Is aoce^^^ to all. 

Tte aiKiitcny text access method dterasscd thus for 
cannot provtele the lisually impair^ reader with 
immolate accras to printed text OpUcal character 
rccQ^utton (OCR) systsns can do Just thte. By j^cbig 
printed mat&tal cm an optical scanntr (^m^ to a 
pbotcKsopy machine) the text is translated into a 
a^theata^ VD(tee{»itput Ttercad^liascomi^h^cDntn^ 
over re-reading any para^ptm. silences, words, or 
letters. Modon technokgy has macte the Kurzwell Reader 
somewhat portable by reducing its weight to 
ai^rcsnnatefySO poumb asKi isstnga hand^beM scanner. 
Optical character reoq^lUcm sj^len^ offer Individuals 
with visual hnpalrmeate oomptete fr^dom to read what 
they want when they want 

XcRt SnlafgemmH 

students with vteimi impairments who have scmie 
f uiKifcmal vis^ may t)e al)fe to re^ prln tod torts by using 
handbeki magnifiers. Many of these magnifiers are small 
emm^ to be carrted In a pock^ m purse. Oth^ whteh 
are litfger and too tmHcy to carry around, are best fen in 
one {dace where reading ^ most oflcn tkmt. Identil^ingan 
appropriate magnifier for a person with a visual 
impairment should be done by a fow vteion specially and 
the person who has vtsual impairments. 

Many imitvfciua]^ wKh visual hnpairments are unable 
to be ^tf^ted by handhefai magntiters. In these cases. It 
m^t be helfrful to large-f^t boolc^ The Anwtcan 
Printm^ House (w the Blind, as wen w other agencies, 
produce large-print text. hobl^. and lelsure*remling 
txx)ks. Tte size ctf the text In a large-prtet txxsk depemto 
on the reading level of the text Books written fii^a r^ing 
fev^ofgradesI-3areprodtK!edin tS-pc^t print gnmies 
4-7 m }4iX2lnt print and grades 8-12 In 12* point print 
Th is onfy a general standaitl and ts not foIk>wed by aH 
companies. Tte incre^ in the jHint size oHen results tn 
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large, heai^ , ami Imlky bocds. Transpc»1li^ t^cse books 
fn^ dam to clras or firmi 9C^^ 
The idMi Dvelgbrt enlarge print bocdci may aiso came 
stmtelndtvklualB neck* shouMcr, ami arm foMg^durbig 

A iU^^tecfa solfitkm to obtaUOog ralai;ged text the 
XtosedClrciinTE&vlsbHi* ((XTTV) ajn^rai. A OCTV uses 
a camera to magp^ tbe text ami d^iltaiyB u oa a 14'' or 
19* mcmltor stmilar to a tetevtslon ^reen. Text can be 
mlat]^ tip to 60 Mmeaoa «5me moi^ oTCCTVs. Hiere 
arc a few types of monitor displays which can 
acctmimodate various types of vfisual impairments. 
Posidl^ configarattons tnclttite b^tdk on wbttc or white 
cm amber, and grera dlsfdays. Cc^ displays are 
not avallabte, but are currently being cfcvcfaiped CCTV 
manufacturers. The cammi/SnionttQr nmkc-up of misi 
CCTVs requbes that it remain hi mie jriace* Deaplte the 
CCTVs ^^ty to ^ve student with vfeual fmpabmCTt the 
greatest access to prtntad material, the lac^ of its 
portabUlfy dictates when and where readi^ can be done. 
There are porlabfe models avaUat^ wfafc^ contain the 
monitor and camera all in mie unit wiping around 30 
pounds. A new CCTV intern on the market i^es a 
hamlh^ camera* Hie camera is small enou|^ to carry 
with you and tme with a standard 14* monitor kscated at 
school and honm* 

The CCTV Is m4 llinlted to tieh^ used for cmly read tog* 
Some OCTVs can tote^te k^boards ami prtoto^ to 
form Gxmiplete computer termtnals or vm6 pmcessu^ 
systems, thus allowing many users can produce 
handwritten materials or perform otl^ ihie motor tasks. 



Tactile Text Access 

Braille has been used by persons with v^ual 
tmpalrmenta for many decades. This system of vartous 
comUnatkms of six raised dots is the only media for 
producta^ written material for those fndivkluab who are 
unable to read printed text Two teveb of hraiflt , Ckade I 
and Grade n« are i»cd most c^ten* Oracte I t^allle £i 
slmikr to inkprint In that every word is written out 
ietto^'for^tetta. Thte form ctflH^tBe ts rarely used as ft 
very bulky and stews down the reader. Orade 11 t»ralUe is 
miKrh like shorthand. Symbob or sigim are used to 
represent frequentfy used words and combinations of 
fetters. Despite ibis cmnpact fonnat of brailte. it is still 
very buUQT and requires much storage space. 

There are a numtm of t^itte codes whteh meet the 
neectofrf vartons types ofwriUen notation. These include 
nenmlh code ii»ed in mathK braille mimte code, and 
computer braHle codes. Each code n^ss the same 
comblnatkms oi dots, but assigos dliTerent meanings to 
each si^n^symboL 

Producing braiiie for personal motes or communicalton 
with another p^son who knows braille can be done with 
a Perkins Brailler or a slate and st^tet. Both methods are 
readity used and rellabfe. Tlie Pwklns Bralller Is the most 
common method of produtring tu-allte; however, the 



Inxdlte: ttsetf is quite heavy and reaSy suited for 
portability. A more |K>rtable and qutet methmi of 
prodtK!i^g brallte, but tme whicdi requires a hlgfi level of 
iddll, is the slate and sl^bst , It useful tor wrttlng pmxnmi 
messages ami notes* 

Braille te very tmeful for indlvldttafai with vfouat 
Unpalrments, but very few sl^tod imitvlduab know how 
to read it The studanits who have vimml Impainnaats 
mi^t have a way erf |»nxlttf^ printed ttifomuiticm, fat the 
past this has been done with traditkmal typewrtters. Itie 
stiukmt with visual Smpatrmrats wouki tia^Iate hfe^lra* 
hands back and forth from the bratlte c^py to the 
typewrtto- kesHboard, Anotter Inlmrmt prv^stem to tte 
stttctaoit with visual tmpainm^t inability to check hfisAor 
typewrtllen w>rk for orors. 

Tfttm are ncnv ttevkies avallal^le whteh interface tbe 
Perkins Brailter with a ccnnputer prtnter. These devices 
attach to the braifler and ccm^i^ the braUte charmrtem to 
Intern whfch can be printed out An Internal ntemcny 
allows the iKier to edit the written material before prtntlng 
u. 

Obtalntog IxK^ to biatlte can be a Umely and costly 
process. The Optteon Is an altenmtlve tactile reading 
method for some students who have vteoal Impairments. 
A handl^M camera fea scanned across each lincof text and 
a grid erf 144 vibrating ptns re-creates the images on tbe 
printed page. Thestudent uses hMier index finger to read 
a raised vibratii^ tmag^ of each tettw. The Optlcon 
requ^es nmny hcmrs <rf fnacttee tiefore a usa is able to 
use it efflctentJy. However, its portal^ty and ability tog^ 
indlvkiuais with visual impairments immediate access to 
{^-toted matertebi makes this devtee deslrabie kff many. 

PortaMe Notrtaktng Devices 

UntU recmtly» stmtents with vteual impairments h^ 
very few c^tioms for taking notes during class, l&ailk: te 
stow, tape recording requires time outside class to 
re-tet»i to the tape and traimcrfoe it toto a hardcopy 
(tmiilte or large prtot): and havtog othv d^smates take 
notes te not ahrays reltobfe. This has c^angni with tbe 
devetopment <rf |K>rtabte noietaktog devices. These 
devices utill% speech output andA>r refrestmble braille 
display to cmntMnatlcm with standard keyboarcte m a 
9-key I^kins Brailler keyboard. These devices are 
imualiy fi|^twei^t and run on a rcrhai^cabte battery or 
an adapter. Infbrmaiioii can be stored, retrteved, ami 
edited, m we^ as prtoted mit. 

Comimt^ Access 

The increasing use of computers in the classroom was 
orij^alfy thought to be a major probtem for studento wUh 
visual tmpatonents. ItmteiKi. computer technoic^ has 
gh^n them tte mivant^ they have been watting for. One 
computer with the apjnt^ulate miaptive equipment can 
meet the many needs of one Indtvklual and the varying 
neecte of peofde with visual impairments^ 



^ Colter for Special Educatioii Technology 
£ 1020 Association Drive, Stestcm, VA 22091 



ToS'^ao^aeeo 

800-873-8255 



Visual Impairm^ts 



&qpt€»Gii)or 1969 



tofc^rmatKm on a computer bcw^ can be ratei]g5d 
thniug^ the use of so'era iimgUl^^ 
Imitwibti InsKic llie craoipattf Bmifixt adfhrare fmsgrBins. 
Most hardware and software character enfainSsjn^t 
prmlttcts offer a wide range of to^t magnification, 
ftowcvs* g^i^iics can cml^ tie enlarged on the Maelnt^ 

The most popular ccmpah^* accera n»ethod for a 
person with a visual Impairment Is the use of 
speech^'^U^si^ voft% out|mL This can tie achle^ 
tabuing a ¥rtcei^thfftftf2i^uatttoto an 
the ccanputor. Before a speech synthesta^ can produce 
voice output, a special soAware f»i?g)ram mwA be run that 
will tnterlm^e with both the speech syntheslxer and the 
sofhvare jm^am to whtcb ymi want to gitn audited 
output An examp^ai this for the AppteSSS fsa Slolbusl^ 
0 speech sjntithe^so* oud* Aj^te Ctanpanttm Speech 
scdlwaie* ami Af^feWorks, A similar setup can be done 
for an ffiM or compatible 1^ i^i^ an Artie ^leech 
^thesteer caid. Artie Vl^on ^>eech «>ftware^ and 
WdrdPerfect. Many software packages cm the market that 
are capalile of t»ti^a speech synthesiser. like the Edui 
ini, with nottddltlcu^ speech software. 

A thlidi method ctf accessing Urn c^mfmter ts throu^ a 
tactile dtsptey, or refVeshable bratite display. These 
ftevk^ nx 20 sets of 6 |dns e^ to refHiesen 1 20 brallte 
cells. At a tomch of a key the neidor prevknei iK^ 
can lie displayed. Compnl^ users winy pmSer tH*allte to 
auditory output find refieshat^ turallte displays to l)e 
unreplaeeable* At the present time there are no 
refreshable braille display devices ea{:^te of d&iplaying 
grapldcs. 

The computer can ateo l)e u^ for fmxiucfng tiard 
copy tiralUe through the use of braille embcx»sers. 
Addlttonal software soch ^ BEX or hardware such m the 
Ramstey bratlfe translator must also tie used. These 
{products, as weS as others, take print text and translate 
it to Grade I or Grade U Inailfe Ixfrne It Is sent to an 
embosso*. This process te mH dq^mtent on the user 
knowing BralUe, Therefore, students with visual 
Impairments can produce hard copy t»raille. and teachers 
can 1^ ttesan^ pfodui^ tocrrate hamiouls tn {Hrtnt as 
well as hi toallte at the touch of a key. 

A unkjue feature fouiui In the BEX braUfe ts^nslatlon 
software Is its Ability to convol the ccmsputer keytmrd to 
a 9*li^ P^ktn's tirallter fciq4)oafd. Th^ input method 
ml^t be found sultabte for the young student who knows 
how to use a braUter. but does not know how to type. 

llirouglumt this |^ilde we Imve jm^sented only a small 
sampk of adaptive technolqgr to asstet the student niio 
has a vteual bnpaftrment By contacting the ccmipanles 
ami agencies listed at the aid of th^ guide, you wttt be 
abte to Q|)ta}R addltkmal infbrmatton about the den^ces 
discussed hm^ as weD as other avattebte devices, ft Is 
Important to keep la mind that there is no CMIE devk% that 
wttt meet afi the needs of one lndtvtdual« A peraon who Is 
abte to use a variety dTtfevk^es and techniques will have 
greater access to the slj^ted wc»^ki. Etementary and h^ 



school stmtents with visual impairments who have the 
c^qxsrtunll^ to use a variety crf'adaptlvedevkies win be at^ 
to make informed decisions as to whk^h devices best meet 
their needs as adults. 

Computer Ccmter fmr the V^ua^y Impaired. ( 1 C^- 
put^eiTTU^mient and atds^r the bUnd omf i^niolfy 
tntpaiwdu, New Yorit: Baruc^ C^qgc, The City 
UnlvsraJty of ?few York. 

HamdL R. Uos^. J,. * Ryan, F, 11987K CaHfarma 
directory qf slices and product Jbr the iHswodly 
Impaired. C^Hfocnia: Joint Action Committee irf Or- 
ganlzatkms of and Serving the VlmiaC^ Handfcsapped. 

Menddscdin. (IW7h FtiUMndf^ mkipn^ tecfvwtogy: 
A gutde to sources and stmtegtss for bUnd and 
tOsimlbt tmpatred tmers. New Ywk: Smtltaig Inter- 
laces^ 

Natkmal Brallte Press. ft985).Tfie second begtnner^ 
guide to personal oomputers^r the Wind ami 
vtsuatly impaired. Boston, MA: Authcu*. 

Natkmal Llforaiy Servfc?e icn* the l^nd and Physical^ 
Handk^pped. ReoiUng. wrtw^^ and oth^ 

commtmfoaC&m obis Jar nisualty and phipicaUy 
homffoopped persons. Washington. DC: Library of 
Congress, 

Rcsovtiocs 

The MssffFi&m Printing ibmse fm the miiid» P.O. Box 
6085. Loulsvl&e. KY 4Q2064>08&. 502-89&'24a&. 

N athmal Ut^rary Senrtee for the BUnd and niyilcaUy 

Haitdtei^q;>ed> The L&rary of C^m^ess, Washhigton. 
D,C^ 202-707.5100 

If atlMMd Te^mo^^ C»ter» Amertean Foondatfam fw 

the KM 15 West I6th Street. New York, NY 1001 1. 
212*620*2143. 

Ree<^dtegs for Tbe BIIihI^ Inc.* 20 Rostel Road* 
Princeton, NJ 08540. 609^452^0606, 

BnatUe Forvm, Tlie American Council of the Blind. 
l90Lattlmcm Road. Itochcster, NY 14620. 

Clostng The Oap. Box 68* Henderron. MN 56044. 

Computer DtsatAUty News. The National Easta* Seal 
Society. 2023 West Ogden Avenue. Chicago. IL 60612 

Journal of Visual bnpcdrment & J^lndne^. Publlcattons 
and Information Services Department* American 
Foundation for the Blind » 15 West 16th Street. 
New York. NY 10011. 

ftatsed Dot Compunr^ Neu^letter^ Raised I>ot Com- 
putings 406 South Baldwh! Street, Madron. Wl 537C». 

Sensory Atds Techrwhgy Update* Senswy Afcis Founda- 
tion. 399 Sherman Avenue. Palo Alto. CA 943G6. 
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DlgtUsefftt Optical Cfud ReoileanBt 
Scssmcxs 

il6T«intateii nm Cwil, AST Research, Inc.. Apple 
Entoncesront Frodttct Qitmp, 3I2I Alton Awnue* Irviite* 
CA 92714, 714-553-0340- 

P.O. Box 370, 6 Otsntteental Boutevarct Marrimaclu NH 
03054. 603* 424^290a 

Coiapmci mPSCfti|p>Bcwte#C^ lin\, 81 Two 

BM^s Rodd* BtUkUng 2 , Fbfrfield. NJ 07O06, 20 1 ^ 575- 
OSOO. 

Dissector Serto of VtflaoDig^^ 

P.O. Bm U 10. Dd Mar. CA 92014. 619-942*2400. 

EmA<ttt OCSL VKB * 3»0» (^irvai Oorporatton IVSAh 
7520 Red Road. Sufte A. South Mlamt. FL 33143, SOS- 
665-4665. 

thumdmmuk^ Thundenmre, Iiic». 21 Ortnda Way. Orln- 
da, CA 94563, 4 1 5-254*6581 . 

Large Pxist Displ83« 

ApoUo aoMd Cteidt Tiritevtokm Magulfler Pnidwta, 

Ttelesensary Sy»tan», Im:.. P.O* Box 7455, Mountain 
View. CA 94039-7455, 415*960^0. 

Ccam»^iis, Tim Mife Tech Otmimctfcm, P.O. 2301, 
Kettering, OH 45429, 51^-293*6803. 

Large Print IM^piy P roce Me r » VTEK, Irer . . 1625 0^- 
pic Boulevanl, Santa Montea, CA 90404, 213-829-6841, 
800-345-2256, 800-521-6605 do Cattlhrnia. 

VfowvcMif Telesensoiy ^sterns. Inc., P.O. Bern 7455, 
Mountain View. CA 94039-7455, 415-960-0920, 

Speech Recognttlfm Pevices 

Cliaiterbra Voice SewUiig MMitj Drills Voice Learning 
Systems* !G265 Weatiraod Avenue. Suite 9, Loa jAngeles^ 
CA 90064, 213-475-1036. 

Introvotoe t« n, n, IVt Hie Vc^ Connects, 17835 
Skypark CUrele, Suite C, Irvine, CA 927 14, 7 1 4*261-2366. 

mem^ar^ Artec Syatema, Inc.. 9104 Red Branch Road, 
Columbia, MD 20145. 

KhiMtovftret Votoa ^liry Terminal^ Scott Instruments 
Corporation, 111 IM^Dow Sprtngs Drive* Denton. TX 
76205, 817-387'- 9514, 
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Uo€Mo0KmrA Sweet Mtono S^ystems, 50 Freewi^ 
Drive, Otumtcm, RI 02920, 401-461-0530. 

PC ¥i^toe« Arts Oraiiniter Prodacte. Iik!.. 145 Trammt 
Street, Sutte 407. Boston, MA 0211 1 . 61 7-482-^46. 

en^AoynMl aa a T^odbiaJeal i itff t f ^ f**f T OflSea^ wttii tlte 



Tte in&Binatlcm m tills TmIi Ite CSiih^ 
domain, ftemto^ are encouraged to and simre tt« but 
{^rae crattt tl^ Cl^teT Eor Spec^ Bducatkm Tsdu^^ 
Pte^ notfiy the Center of lai]^ quantity dtetrttntthnis. 

AddftKiimtTtefalteaOitbkacni the foUowtng topics 
avaltalde fnrni tiie Center upon requeiM; 

Oukle &»r l^cj^rs 
Outde for Panmts 
Ttehncdd^ Ui the Workfrface 
Computer ^x^ess 
Setectlng Software 
Setectlttg Hardware 
Preschool Children 
Learning I^sabUltles 
Iteartng Impairments 
Physical Pisablhties 
Telecommunication Networks 
AugmentatMm Ccmimunkaitfon 

Thts materfat was devetoped by the Center far Special 
Educatton Tediaoksgy under Ccmtract No. 300-87-01 15 
with the CMIke of Special Educatbm Pnigrams, U.S. 
Departmrat of Educaticm, Hie ccmtent, however, does not 
necessarily reflect the position car pohcy of OS^/ED and 
no c^ft*ial radorsement (Mfthe matolal shouM t)e Inferred. 



Speec^L Synthei^zefs 

Ap|rfo Cjjher^ Cybenm Corporation^ 1 175 Wendy Road. 
Ann Arbor, MI 48103. 313^665-8512. 

Cricket Speech SyntheaiBcrt Street Efeclronlcs Corpora- 
tkm, 1 1 40 Mark Avent^ Carpinteria, CA 93013. 805^ 
684^593. 

Edio-f Speeeli ^atlmlaer* Street Electrcmtes Cc^rpora- 



tion. 1140 Mark Avenue, Carj^terta. CA 93013, 805- 
684-4593. 
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